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Application Papers 

9) Q The specification is objected to by the Examiner. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 , 9, 1 5 & 1 7-23 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Choo et al. (USPN 6,407,360) in view of Okamoto (USPN 5,502,001) 
and Xuan (USPN 6,303,898). 

Choo et al. discloses a laser cutting (scribing) apparatus and method for glass 

panels. YAG or C0 2 lasers are used. In addition, Choo et al. discloses: 

...a laser cutter includes a laser unit for irradiating a laser 
beam with a specific wavelength along a cutting line marked on 
an object being cut; and a cooling unit for cooling the cutting 
line which said laser beam has been irradiated, (col. 3, lines 
60-65) 



The light modulator comprises a beam splitter for splitting an 
incident laser beam of a laser unit into two laser beams by 
transmitting a part of the incident laser beam and reflecting 
the remainder of the incident laser beam, a light modulation 
part for modulating the laser beam reflected from the beam 
splitter into a visible ray thereby to generate an indicative 
laser beam, and a reflective mirror for reflecting the modulated 
indicative laser beam at a selected angle. 



The cutting laser beam transmitted and the indicative laser beam 
reflected are both irradiated on the marked cutting line such 
that the indicative laser beam is positioned behind the cutting 
laser beam with respect to the traveling path of the two beams. 
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According to further another aspect, a laser cutter includes a 
first laser unit for irradiating a first laser beam with a first 
wavelength along a cutting line marked on an object being cut, a 
cooling unit for cooling the marked cutting line irradiated by 
the first laser beam to generate cracks at the cooled cutting 
line, a second laser unit for irradiating a second laser beam 
with a second wavelength onto the crack of the object being cut, 
a light detecting part for detecting the second laser beam 
reflected by the crack; and a control unit for outputting a 
signal for correcting a path of the first laser beam by 
comparing a real cutting path obtained by the light detecting 
part with the marked cutting line to determine whether the real 
cutting path deviates from said marked cutting line. 

Here, the first and second laser units respectively includes a 
laser oscillating unit for oscillating a laser beam, a 
refraction lens disposed in front of the laser oscillating unit 
to refract the laser beam at a selected direction, a focusing 
lens group for focusing the refracted laser beam on the marked 
cutting line and a focusing lens housing containing the focusing 
lens group. 

In addition, the light detecting part is a light detecting 
sensor for detecting light amount of the second laser unit 
reflected by the crack, (col. 4, lines 20-57) 



Referring to FIG. 29, the laser cutter 204 including the light 
modulation unit 270 is established in a dark chamber to prevent 
a laser beam with high power from affecting an observer. In 
order to observe a moving path of the laser beam for the 
cutting, window 410 is established on a selected position of the 
wall of the chamber 400. 

The light modulation unit 270 established below a focusing lens 
housing 226 for irradiating the laser beam, includes a housing 
272, a beam splitter 252 for splitting the incident laser beam 
into two laser beams by passing through a part of the incident 
laser beam and reflecting the remainder of the incident laser 
beam, a light modulation part 254 for modulating the laser beam 
divided by the reflection from the beam splitter 252, and a 
reflective mirror 256 for reflecting the modulated laser beam at 
a selected degree, (col. 18, lines 49-63) 
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...the laser cutter 206 is established within a dark chamber, and 
a window is disposed on the wall of the chamber such that the 
moving path of the cutting laser beam 228 is visible to an 
observer . 

Like the first laser unit 220, the second laser unit 290 
includes a laser oscillating unit 292, a refraction lens 294, a 
focusing lens group (not shown), and a focusing lens housing 296. 
At a selected portion of the wall of the focusing lens housing 
296 is established a light sensor 298. The light sensor 298 
senses a beam reflected from crack which is generated along the 
scribe line 120. Preferably, the light sensor 298 is a sensor 
detecting light amount reflected from the crack generated along 
the scribe line of the substrate 100. 

As shown in FIG. 31, the sensor 298 and the first and second 
laser 220 and 290 are connected to a controller 400 such as a 
microprocessor. The microprocessor 400 compares pre-stored path 
of the marked scribe line 120 with a path of a real cutting line 
120' from light amount sensed by the light sensor 298 and 
thereby controls to stop the operation of the laser cutter 206 
or to correct traveling path of the moving plate 280. (col. 21, 
lines 44-64) 



Meanwhile, the substrate 100 rapidly heated by the irradiation 
of the cutting laser beam 228 of the first laser 220 is rapidly 
cooled down by coolant sprayed from the spraying nozzle 244. By 
cooling the heated scribe line 120, crack is generated along the 
scribe line 120 of the substrate 100(ST500). 

Meanwhile, the crack detecting laser beam 237 focused at a few 
urn by the focusing lens group of the second laser 290 and then 
irradiated from the focusing lens group housing 296 is 
irradiated onto the crack generated, following the coolant 
sprayed along the scribe line 120. 

When the crack detecting laser beam 237 is irradiated onto the 
crack, a part of the crack detecting laser beam 237 is reflected 
by the crack. At this time, the sensor disposed on the wall of 
the focusing lens housing 296 of the second laser 290 detects an 
amount of the light reflected from the crack, transforms the 
detected light amount signal into a corresponding electric 
signal, and transfers the transformed electric signal to the 
microprocessor 400. 
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Next, the microprocessor 400 perceives a propagation path 120' 
of the crack generated from the input electric signal and 
compares the propagation path 120' of the crack with the pre- 
stored path of the marked scribe line 120. By comparison of two 
paths, it is determined whether the propagation path 120' 
of the generated crack deviates from the marked scribe line 
120 (ST510) . 

When the propagation path 120' of the crack corresponds with the 
path of the marked scribe line, the cutting step is continued, 
(col. 22, lines 38-67) 



The microprocessor 400 determines again whether the propagation 
path 120' corresponds with the path of the marked scribe line 
120 (ST 540). From the determination, if two paths correspond 
each other, the cutting step continues to be performed(ST 550). 
If two paths do not correspond, it returns to the step (ST 520) 
for measuring the deviating angle 9. 

Thus, according to the fifth embodiment, since the propagation 
path of the crack corresponds automatically with the path of the 
marked scribe line 120, a cutting failure deviating from the 
marked scribe line 120 is substantially prevented. In addition, 
since the cutting failure is limited to one attached panel and 
the same cutting failure in the following panels can be avoided 
by correcting the cutting path, mass failures can be prevented. 
Moreover, the lower cutting failure rate extends, the operation 
time of the apparatus, resulting in an improvement of through- 
put, (col. 23, lines 17-33) 



In addition, see figures 29, 30 & 31. 

The beam splitter 252 disposed below the focusing lens housing 
226 includes two prisms attached together each of which has an 
oblique face. A polarizing film is attached to each of the two 
oblique faces. The beam splitter 252 passes through a part of 
the incident laser beam 274 and reflects the remainder. 
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Choo et al. teaches the use of one laser beam which is split into an incident and 
a reflected beam prior to the scribing, but not splitting after the scribing as in instant 
claims. In addition, the use of fiber optics is not taught. 

Okamoto disclose a laser beam system for cutting silicon links. The laser moves 
through a lens (1 7) to a half mirror (1 2) to another lens (1 8), to a beamsplitter (1 5) and 
on to one more lens (5) and the sample (2) (see figure 20). The surface profile of the 
sample (2) or internal defects of the sample (2) are detected by the light projected onto 
the sample and reflected therefrom. The reflected beams are measured by a CCD or 
current detector. The other laser beams cut the silicon link. The apparatus is such that 
smaller samples and enhanced resolution are possible. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use split the two laser beams after sampling, as taught by Okamoto in the 
Choo et al. apparatus and process because of the enhanced accuracy. 

Xuan discloses a laser texturing device of silicon wafers. The laser texturing 
employs a fiber-optic laser delivery system. The laser moves through a beam splitter 
and a polarizer. Fiber optic cables are optically linked at one end to a laser light beam 
source, and at the other lens to a microfocusing lens. The use of fiber optic cable 
delivery system facilitates alignment and reduces maintenance. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a fiber optics as taught by Xuan in the Choo et al. apparatus because 
of the ease of alignment. 
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Response to Arguments 

Applicant's arguments filed 4/30/09 have been fully considered but they are not 
persuasive. Applicant argues that the prior art does not teach observing blind cracks 
and so forth. The examiner respectfully disagrees because Okamoto discloses 
detecting internal defects using light projection. 

Applicant argues that Choo et al. does not teach observing blind cracks. In 
response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 
1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Applicant argues that Xuan does not teach observing blind cracks. In response to 
applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 
1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to M. Alexandra Elve whose telephone number is 571-272- 
1 173. The examiner can normally be reached on 7:30-4:00 Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tu B. Hoang can be reached on 571-272-4780. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

August 2, 2009. 

/M. Alexandra Elve/ 

Primary Examiner, Art Unit 3742 



